Dracunculus medinensis is a parasitic infection that can be prevented but still endemic in few countries today. Most individuals are not even aware that they are infected until when the symptoms develop. Contaminated drinking water, endemicity for the disease, and previous history of infection are the major risk factors for transmission of this disease. The Guinea worm's life-cycle begins in contaminated water and ends within the human body. A host is necessary for the survival of this parasite. Symptoms do not develop until after about one year later. The overall infection process is very painful with a low mortality rate. The duration for treatment may take anywhere from hours, days, or weeks. Management of this parasitic infection is critical and can only be done after the worm has been completely removed. The incidence of the disease has decreased significantly since the 1980s. However, the complete eradication of Dracunculiasis has proven to be a very difficult process. Fortunately, there has been tremendous progress in the steps toward global eradication of the disease. There are several measures, such as surveillance, vector control, health education, provision of portable drinking water and community sensitization and mobilization which are currently being implemented by several governmental and non-governmental organizations in order to contain and hopefully eradicate the disease.
Introduction
Dracunculiasis, also known as Guinea worm disease (GWD) is a parasitic infection that generally begins in an uncovered wells, contaminated with copepods (tiny "water fleas") that carry Guinea worm larvae. Copepods eat the larvae, after which it takes about 2 weeks to mature, before it can infect humans. Therefore, Dracunculiasis affects poor communities in remote parts of Africa that lack safe drinking water mainly due to the lack of awareness of infectious water sources [13] . Guinea worm incidence may vary based on its proximity to the natural environment or features of the built environment [14] . A seasonal pattern has been noted for Dracunculiasis. Individuals seem to become infected during the rainy season in dry regions, when the stagnant surface is available. However, in wet regions, individuals become infected when water becomes stagnant, or is drying up.
The major determinant for being infected by Dracunculus is the source of water used in different areas and countries. There is an equal distribution of infection between male and female but the prevalence may differ based on location [13] . There is a higher prevalence of the disease among males in India and occasionally in West Africa region, while the prevalence among females is higher in Ethiopia [15] . In addition, infection may occur at any age, but is more common among the young adults 14 -45 years old. This may be due to the individual's occupation, which may involve working outdoors [12] . Another study that looked at 4 high-endemicity and 23 lower-endemicity villages in South Kordofan, Sudan, noted that prevalence increased with age [15] . In endemic areas, Dracunculiasis most commonly affects those with lower socioeconomic status, who do not have access to protected water sources [16] .
Another major risk factor for infection with Dracunculus is previous history of infection. Individuals do not become immune to the infection, and may use the same contaminated water supply year after year thereby predisposing them to the same infection. It may also be due to a slight biological factor that increases the susceptibility in specific individuals [13] .
Eradication
According to the World Health Organization (WHO), the initiative to eradicate Dracunculiasis began in May 1981. Through the years, the organization gained strength through collaboration with the International Commission for the Certification of Dracunculiasis Eradication (ICCDE), WHO, UNICEF, CDC and TCC.
There were about 3.5 million GWD cases worldwide in 1986 and presently, the number of outbreaks has been restricted to poor communities in remote parts of Africa [17] . The disease mainly affects those in rural, deprived, and isolated communities who depend mainly on open stagnant surface water sources, such as ponds, for drinking.
Unfortunately, there is no vaccine or medication for GWD [18] . With the knowledge that the disease is transmitted mainly through consumption of contaminated water, efforts of eradication programs focus mainly on ensuring access to improved drinking water and education on the disease [19] . By the year 2000, Dracunculiasis was already restricted to Africa.
The WHO advocates for eradication, provides technical guidance, coordinates eradication activities, enforces surveillance in Dracunculiasis free areas, monitors and reports on progress achieved. They are the only organization mandated to certify countries as free of the disease following recommendations made by ICCDE. The latest data from the WHO is depicted in Table 2 .
In 2014, the annual incidence of the disease had decreased by more than 99% compared to the mid-1980s [19] . In order to adequately conclude that a country is free of the disease there are various steps to follow.
A country without any new reported cases for 12 consecutive months is believed to have interrupted transmission. This is the pre-certification stage and it must be maintained for at least 3 years since the last indigenous case, during which intense surveillance activities need to continue. ICCDE is made up of 9 public health experts who meet to evaluate the status of transmission in countries applying for certification of Dracunculiasis eradication. It is also their responsibility to recommend whether a particular country should be certified as free of transmission. Even after certification, surveillance should be maintained until global eradication is declared [19] . All these steps and processes for eradication are closely monitored by WHO. There are still many challenges that prevent complete eradication, including finding and containing the last remaining cases of the disease, which are typically found in remote, often inaccessible, rural areas, According to the CDC, the greatest risk for Dracunculiasis is having a previous infection with the disease because immunity does not exist. WHO also includes animal populations in the measure of successful complete eradication of Dracunculiasis. This unusual disease epidemiology has been reported in the canine population along the river Chari in Chad, one of the four countries left in the battle against the parasitic disease. Despite these setbacks, the WHO is proud of her achievements so far. If global eradication is successful, Dracunculiasis will be the first parasitic disease to be eradicated.
Current Situation
In 1986 a few years after the WHO initiated the eradication program for Dracunculiasis, there were 3.5 million cases, involving twenty countries. During that time, the original goal was set at 90% eradication by the year 1991, and for complete eradication of Dracunculiasis by 2009. However, such goal was not achieved. Based on the 2011 health organization survey, the total cases in 2011 was reduced to 1058 cases, which was mainly reported in Mali, South Sudan, Chad, and Ethiopia [20] . It is important to note that during the year 2011, five countries were announced free of the transmission of Dracunculiasis (Bosnia Herzegovina, Brunei Darussalam, Burkina Faso, Eritrea, and Togo). Pakistan became free of the disease in 1993, followed by Sudan in 1995. Eradication in Sudan proved difficult, but due to the concerted efforts of TCC and other organizations in addition to community efforts the eradication was successful. Key to this success, according to TCC, was the work of village volunteers, who educated individuals about the need to filter drinking water. Other countries followed suit, and by 2004, the worm was eradicated in Asia.
Currently, Ghana is winning the battle against the Guinea worm disease as well. According to statistical analysis, there were no reports of disease as at November 2013 as compared with 2008 when 501 new cases were reported, and 2007 when 3357 cases were reported. Majority of this decline can be attributed to the number of interventions in the previous two years, including monitoring dams and other sources of drinking water in endemic communities to ensure infected people do not contaminate the water sources [20] .
Additionally, water filters and other water treatments are being provided at both water pumping sites and homes to treat water before drinking. This is due to the efforts of the National Guinea Worm Eradication Program (NGWEP), UNICEF, the Japanese International Cooperation Agency (JAICA), and the European Union (EU) [21] .
As shown in Table 3 , 2013 marked a year of great progress in total eradication, as 542 cases from 2012 was reduced to 148 cases (73% reduction). This year marked only four countries that still remain endemic to Dracunculiasis and nine countries that remained to be certified. Data from two countries, Angola and Democratic Republic of Congo, still remained unknown due to internal conflicts. The eradication program of 2014 was successful, as the total number of cases was almost reduced by half (71% decrease in cases with total of 27 confirmed cases). Based on the current reduction rate, it is possible to completely eradicate Dracunculiasis by the year 2017-2018 [22] .
Overall, what lessons can be learned during the entire course of Dracunculiasis? While it is difficult, it seems clear that a constant source of funding and logistics will make such eradication programs in the future far more secure, efficient, and economical. For example, the loss of funding in Ghana in 2013 left more people infected, set the campaign back, and led to higher long term costs. The second lesson is the power of community efforts and dedicated community workers who are the real heroes in this long fight against Dracunculiasis. They proved to be quite effective in educating the public and managing cases, and should be trusted in further campaigns. 
Prevention and Control
Dracunculiasis transmission can be interrupted at two places in the parasites' life-cycle-by preventing people with open sores from contaminating water sources, and by filtering drinking water [23] . The interventions that are set in place to prevent dracunculiasis focus on the following areas: Surveillance and case containment, provision of safe drinking water, vector control using a chemical larvicide, and health education and community mobilization. Safe drinking water sources include bore-holes and dug wells with covers and springs containing protective walls around them in order to prevent those that are infected with worms from wading and contaminating the water [8] . Development and repair of safe drinking water is of utmost priority along with the filtration of any water source that may be contaminated. Also, heightening surveillance in order to detect the occurrence of each case within 24 hours of worm emergence will aid in containment of disease. The second point that was implemented to promote prevention is vector control. The vector for guinea worm is copepod and in order to control this vector, there is measured amount of approved chemical larvicide, such as abate also known as Temephos; it is an organophosphate larvicide that is added into contaminated water sources to treat water [19] . The chemical agents destroy the copepods thus preventing people from being infected upon consumption of water. Therefore, understanding of the lifecycle of the parasite is important in order to effectively halt the parasite reproductive cycle by using larvicides to kill the cyclops which serve as a host for Guinea worm larvae [24] . It is imperative that we educate communities regarding the disease process and its mode of transmission. Focus should heavily be placed on primary prevention through delivering educational material in form of fliers, pamphlets, and related materials [25] . Preventing those that have the disease from coming in contact with the water source will aid significantly in case containment, hence, educating the population is essential. The community has to undergo behavioral change where they have to imbibe the habit of doing certain things for an extended time period, hence, this altered mind set will aid in further progression towards eradication [26] .
An important component in the control of dracunculiasis is surveillance, which serves to detect all cases in a timely manner in such a way that the last case of the disease is known and that there has not been any sign of transmission. There are three different stages a country has to undergo that utilize surveillance. Following disease transmission interruption, the first stage is the endemic stage where nationwide surveillance is used to see if the country is able to show evidence that transmission has not occurred for a sustained amount of time. In the case of dracunculiasis, this means no incidence of the disease for 12 consecutive months [27] . Once the country has been able to present proof of this status, the World Health Organization will allow the country to enter precertification stage where the country is then suitable for certification as dracunculiasis-free. Finally, the last stage is post-certification, where the World Health Organization has deemed a country free of dracunculiasis transmission meaning that surveillance in that country will continue until eradication of dracunculiasis is officially worldwide [28] .
Types of surveillance will vary depending on the location. In the case of the disease occurring in a secluded area that is inaccessible to healthcare services, other methods of surveillance are required to detect cases of the disease. In this scenario, there would be searches done from house-to-house to question people in the community to see if a guinea worm case has been seen to appear from anyone by showing an identification card of the nematode [28] . Nowadays, dracunculiasis cases that arise are immediately reported for investigation and containment, and these cases are nationally reported on a monthly basis [14] . The use of incentives has also been utilized to facilitate surveillance for cases that substantiate dracunculiasis. The reward amount awarded for the report of cases and for patients in these countries ranged from US $40 to US $160 [28] .
Another way to control dracunculiasis is to reduce the risk of water-borne diseases using sustainable methods. This can be accomplished by provision of clean drinking water. These sources of potable water include borehole wells, protected deep wells or springs that are enclosed by a wall and cap to prevent disease transmission via water contamination [29] . Studies that were conducted in Africa showed an 81% reduction in the incidence of dracunculiasis with the usage of borehole water [30] . These wells are manually maintained thereby proper training is required for continued usage. The preferred water source of copepod is shallow and stable surface water which are "man-made ponds", hence it is important to protect groundwater sources by conducting additional surveillance [31] .
In cases, where a person has been infected by the guinea worm, it is vital to control the spread of the disease, where certain steps have to be taken in community mobilization. Cases must be identified within 24 hours of the nematode's emergence [32] . During this time, proper management steps have to be taken to reduce breakage by obtaining proper history to determine potentially infected water sources. Proper steps taken to manage cases of dracunculiasis will enable prompt mobilization of the community to institute measures for prevention to avoid contamination of water supplies and spread of the disease [33] . Finally, it is important to ensure that proper treatment has been administered to control the spread of the disease.
Management and Treatment
Currently, there is neither a vaccine to prevent nor a drug to treat Dracunculiasis. Effective management of the disease focuses on prevention [34] . However, relief from the parasitic infestation may be acquired after complete removal of the worm from the body, using a stick or gauze [8] . Following a known infection with the worm, as well as blistering on the skin, the affected body part needs to be immersed in water in order to hasten the emergence of the worm to the body surface [35] . A warm compress may also be used. The contaminated water should be discarded in the soil far away from any drinking water source. Using a stick to wind the worm or a piece of gauze to hold the worm and thus provide some traction, the live worm can be gently, as well as slowly, pulled out of the body [36] . It is advisable to stop pulling the worm whenever any resistance is met in order to avoid breaking the parasite, hence causing putrefaction or petrifaction. During removal, which may last hours, days or weeks, the wound area can be massaged to loosen and ease worm emergence. "Tamale oil" has also been used to lubricate and guide worm extraction [37] . Caution is necessary to ensure the complete extraction of the worm from the body. Wound care with topical antibiotic ointments, such as Bacitracin or Bactroban, after worm removal is helpful in preventing secondary bacterial infection from tetanus. Metronidazole (drug of choice) or Thiabendazole may be used as an adjuvant in worm extraction. Aspirin or ibuprofen is used to treat inflammation and pain from the infection [36] . A surgical extraction of the worm can also be performed prior to blistering and ulceration to the skin [38] [39] .
Conclusion
In conclusion, the incidence of Dracunculiasis has decreased significantly since the initial 3.5 million cases reported in 1986 and only a handful of countries remain that are still endemic to this disease. Although the number of cases has dropped exponentially, complete eradication of Guinea worm disease has not been accomplished. Moving forward, if the reduction rate continues, it is possible to completely eliminate Dracunculiasis by 2017-2018. The ICCDE has made tremendous efforts to try and eradicate this disease by providing safe drinking water, education on the disease to individuals in the endemic countries, vector control of the parasite's larvae, as well as surveillance and containment. It is also imperative that any case of Guinea worm disease should be identified, reported, contained, and treated before it further spreads. With the continuing efforts of public health organizations in partnership with local communities, Dracunculiasis can be eliminated from the world in the near future.
